Gold coated ferric oxide nanoparticles based disposable magnetic genosensors for the detection of DNA hybridization processes.
In this article, a disposable magnetic DNA sensor using an enzymatic amplification strategy for the detection of specific hybridization processes, based on the coupling of streptavidin-peroxidase to biotinylated target sequences, has been developed. A thiolated 19-mer capture probe was attached to gold coated ferric oxide nanoparticles and hybridization with the biotinylated target was allowed to proceed. Then, a streptavidin-peroxide was attached to the biotinylated target and the resulting modified gold coated ferric oxide nanoparticles were captured by a magnetic field on the surface of a home-made carbon screen printed electrode (SPE). Using hydroquinone as a mediator, a square wave voltammetric procedure was chosen to detect the hybridization process after the addition of hydrogen peroxide. Different aspects concerning the assay protocol and nanoparticles fabrication were optimized in order to improve the sensitivity of the developed methodology. A low detection limit (31 pM) with good stability (RSD=7.04%, n=10) was obtained without the need of polymerase chain reaction (PCR) amplification.